BACKGROUND: Many studies performed on nontraditional risk factors have proposed a metabolic triad including increased serum level of apolipoprotein B, hyperinsulinemia and high small, dense LDL-C as a risk factor of cardiovascular diseases. Hypertriglycemic waist (increased waist circumference as well as high fasting triglyceride level) can be used as a simple criterion to predict the metabolic triad. The aim of this study was to investigate the prevalence of hypertriglycemic waist and the frequency of cardiovascular risk factors in the affected population.
Introduction
Increasing evidence suggests factors other than ordinary lipid profile as predictors of atherosclerosis. The metabolic triad includes increased serum apolipoprotein B, hyperinsulinemia and high serum level of dense, small LDL-C. Several studies have proposed hyperapolipoproteinemia B as a significant predictor of coronary heart disease. [1] [2] [3] Hyperinsulinemia in a nondiabetic individual reveals insulin resistance and increases the risk of atherosclerosis, particularly in males. 4, 5 On the other hand, small dense LDL-C is more atherogenic than low-density, large LDL-C. [6] [7] Evaluation of the metabolic triad can be used to predict cardiovascular diseases more efficiently. However, considering existing evidence and the costly and difficult laboratory tests, it is not feasible to evaluate the above variables in all individuals. Hypertriglyceridemia is a well-known risk factor of cardiovascular diseases. 8, 9 Obesity, shown by increased body mass index (BMI) and waist-to-hip ratio (WHR), results in various metabolic disorders that raise the risk of atherosclerosis. 10, 11 Accumulation of triglyceride-rich lipoproteins has been observed in subjects with abdominal obesity. 12 Lemieux et al 13 showed that concurrently high serum fasting triglycerides (Tg) and waist circumference (WC) (hypertriglycemic waist) could predict the metabolic triad. Consequently, this simple criterion can detect hyperapolipoproteinemia B, hyperinsulinemia and high levels of dense, small LDL-C. This study was conducted to investigate the prevalence of hypertriglycemic waist and other nontraditional risk factors of cardiovascular disease in the male population of Tehran.
Materials and methods

Subjects
The Tehran Lipid and Glucose Study (TLGS), consisting of 15 005 subjects aged 3-75 y, investigated cardiovascular risk factors in populations of district 13 of Tehran. 14 Data in 4169 men aged 18-70 y were collected for this study.
Methods
Clinical data including past medical history, smoking and anthropometric measures were taken from subjects of TLGS. 14 Serum glucose concentrations were measured both fasting and following intake of 75 g glucose. Serum Tg, total cholesterol and HDL-C were measured after 12 h fasting. Total cholesterol (TC) and triglycerides (Tg) were measured by commercially available enzymatic reagents (Pars Azmon, Iran) adapted to Selectra autoanalyzer. HDL-C was measured by the CHOD-PAP enzymatic method. The Friedwall method was used to determine LDL-C in samples with Tg levels less than 4.5 mmol/l, while LDL-C was not measured in samples with triglycerides higher than 4.5 mmol/l.
Subjects fell into four groups with respect to fasting serum Tg and WC. The first group included subjects with Tg Z1.8 mmol/l and WC Z95 cm, labeled hypertriglycemic waist (group 1). Subjects having serum triglycerides Z1.8 mmol/l and WC lower than 95 cm were classified as group 2. The third and fourth groups included subjects with Tg o1.8 mmol/l, while WC was Z95 cm in group 3 and o95 cm in group 4. Analysis Data were analyzed by SPSS (SPSS inc. USA, Version 10.0.1). One-way ANOVA was used to compare the mean age of groups, whereas general linear model analysis, age adjusted, was performed to compare other variables. P-value less than 0.05 was considered significant.
Results
Groups 1, 2, 3 and 4 included 784 (19%), 1129(27%), 414 (10%) and 1842 (44%) subjects, respectively. The mean age of subjects in groups decreased in the following order: groups 3414244. The mean age was significantly different between the groups (Table 1) . Systolic and diastolic blood pressures were significantly higher in Groups 1 and 3 compared to other groups. This was also the case with body mass measurements (Table 1) .
Serum levels of total cholesterol, Tg, LDL-C and fasting glucose levels were significantly higher and serum HDL-C was lower in group 1 than other groups (Table 2) . To investigate cumulative risk in each group, the percentage of subjects (age adjusted) with LDL-C 43.4 mmol/l, total cholesterol 45.7 mmol/l, HDL-Co1.2 mmol/l, BMI Z26, systolic blood pressure Z140 mmHg and diastolic blood pressure Z90 mmHg were determined, and in all cases the highest prevalence was observed in the group 1 category (Table 3) . Cumulative risk was highest in group 1 (Figure 1) . In all, 90% of group 4 subjects had three or less risk factors, while in the group 1 category, 75% of subjects had four or more risk factors. Odds ratio of the risk of above-mentioned risk factors in groups 1 and 4 was calculated, which was higher in group 1 than in group 4. Compared to the group 4, odds ratio in group 1 was 3. 
Discussion
Our findings show the prevalence of cardiovascular risk factors to be higher in subjects with concurrently high serum Tg and high WC as compared to other subjects. The means of body mass index, systolic and diastolic blood pressure, cholesterol, Tg and LDL-C were higher and HDL-C was lower in group 1 than in other groups. Lemieux et al 13 proposed WC and serum Tg to predict hyperapolipoproteinemia B and phenotype of high small dense LDL-C, respectively. Measuring serum levels of insulin, apolipoprotein B and small, dense LDL-C in 184 healthy males, they observed that serum insulin, apolipoprotein B and small, dense LDL-C were high in 80% of subjects with WC more than 90 cm and Tg higher than 2 mmol/lit. In phase II of the study, they investigated the presence of 
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Several other studies have also shown apolipoprotein B to be a more useful predictor of coronary artery disease rather than ordinary lipid profiles. and high small, dense LDL-C 6, 7, 20, 21 are known risk factors of cardiovascular disease.
Although laboratory measurement of apoliprotein B has been standardized, 22 its normal range has not yet been determined. In addition, routine measurement of plasma insulin and small, dense LDL-C is not feasible at present. In our study, 19% of male subjects, aged 18-70 y, of the TLGS population fell into group 1, which corresponds to the Quebec heart survey. The prevalence of other cardiovascular risk factors was significantly higher in this group than in others.
A total of 44% of subjects had serum Tg o1.8 mmol/l and WC o 95 cm (group 4), and had the lowest prevalence of cardiovascular risk factors. Cumulative risk was the highest in group 1. The findings indicate that the group 1 phenotype can predict cardiovascular risk factors, and on the basis of previous studies it can predict the metabolic triad of hyperapolipoproteinemia B, hyperinsulinemia and high small, dense LDL-C. Therefore, this variable may be used as a predictor of cardiovascular diseases.
The relative risk of the presence of cardiovascular risk factors was several times higher in group 1 than in group 4. The prevalence of risk factors was higher in group 1 than in groups 2 and 3. Consequently, cardiovascular risk factors can be predicted by classifying subjects into the aforementioned categories on the basis of serum Tg and WC. Ages of subjects with high waist and high Tg were significantly higher in comparison to others; this is an expected result due to change in physical activity and nutrition in aging. We have performed all other analyses with age adjusted. We conclude that the high Tg, high waist phenotype (Hyperglycemic waist) can be applied as a simple criterion to predict risk factors of cardiovascular disease and atherosclerosis. Compared to others, these risk factors are more frequent in subjects with isolated high Tg or isolated high WC. Hypertriglycemic waist and cardiovascular risk factors M Solati et al
